Dithiothreitol induces sperm nuclear decondensation and protects against chromosome damage during male pronuclear formation in hybrid zygotes between Chinese hamster spermatozoa and Syrian hamster oocytes.
The present study was undertaken to investigate whether a time lag in sperm nuclear decondensation and male pronuclear formation in the course of development of eggs is associated with any occurrence of structural chromosome aberrations in male genomes of hybrid zygotes between Chinese hamster spermatozoa and zona-free Syrian hamster oocytes. Shortly after insemination, hybrid zygotes were treated with dithiothreitol (DTT) at different concentrations (0.1-10.0 mM) for 30 min to reduce protamine disulphide (S-S) bonds and thereby accelerate sperm nuclear decondensation and male pronuclear formation. The incidence of sperm nuclear decondensation and male pronuclear formation increased with increasing DTT concentrations, indicating that a reduction in S-S bonds effectively induces these cytological events. Chromosomes of male genomes in hybrid zygotes generated by treatment with 1.0 mM, 2.5 mM and 10.0 mM DTT were analysed at the first cleavage metaphase. Incidence of structural chromosome aberrations in each treatment was 34.5%, 27.1% and 24.7%, respectively. There was a significant difference between the incidences with 1.0 mM and 10.0 mM DTT treatment. As the time lag in nuclear decondensation and male pronuclear formation was greatest in the 1.0 mM treatment condition, followed in order by 2.5 mM and 10.0 mM, it is suggested that the lag in sperm nuclear development behind egg development is responsible for structural chromosome aberrations in male genomes of hybrid zygotes.